Hematologic malignancies and lymphoproliferative disorders have been reported after using tumor necrosis factor-α inhibitor in patients suffering from spondyloarthropathy. Previously reported cases were treated by using infliximab and etanercept. Usually, it takes approximately several months for leukemia or lymphoproliferative disorders to occur after the application of those agents. However, we report a case of acute myeloid leukemia that developed after short term usage of adalimumab in a patient suffering from psoriatic arthritis.
Introduction
Psoriasis mainly contains erythematous and scaled skin manifestation, and is a chronic inflammatory disease that could target joints. In psoriatic arthritis, symptoms of arthritis and skin lesions can be improved by prescribing tumor necrosis factor-α (TNF-α) inhibitor. Psoriasis occasionally leads to skin cancer or lymphoproliferative disorder. However, there have been no cases described that led to acute myeloid leukemia (AML) after application of adalimumab in patient of psoriatic arthritis, while some cases of AML have been reported which occurred to patient of juvenile rheumatoid arthritis who received adalimumab. We report a 45 year-old man who developed AML after receiving adalimumab for three months, as the patient did not show response to conventional therapy to treat psoriatic arthritis.
Case Report
A 45 year-old male patient who had erythematous and scaled skin lesions on his scalp for three years was treated under the impression of seborrheic dermatitis for 1 year. About two years ago, this patient began to suffer from polyarthralgia.
At that time, rheumatoid factor, anti-cyclic citrullinated peptide antibody and all anti-extractable nuclear antigen antibodies showed negative results except one positive result of FANA, for which the titer was 1:200 and was of a speckled type. In addition, the skin lesions revealed the psoriatic pattern.
There was no swelling and tenderness at the painful spots of polyarthralgia nor were there any unusual findings in physical examination. However, increased erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) were observed in the laboratory data. Enthesopathy were detected by the bone scan and minimal sclerosis at the left side was viewed on plain film of sacroiliac joint (Fig. 1) .
The patient was diagnosed to have psoriatic arthritis by proving psoriasis based on the skin biopsy. After medicines such as non-steroidal anti-inflammatory drugs, methotrexate, prednisolone, and hydroxychloroquine were prescribed, symptoms including arthralgia improved. Along with improved symptoms, ESR and CRP decreased.
After three months from initial adalimumab application, the patient complained of dry cough. On physical examination, the breathing sound was clear. Imaging studies and laboratory data which included complete blood cell count (CBC), blood chemistries were done. Mild leukocytosis and increased ESR and CRP were observed. On chest X-ray and computed tomography, pneumonia on left lower lobe was discovered.
Adalimumab and methotrexate were then stopped as pneumonia was detected, and instead, antibiotic treatment was administered. It took two weeks to cure pneumonia. After 5 weeks from discharge, anemia and 2% of immature cell were detected on laboratory finding of peripheral blood (PB) smear.
Thereafter the patient was transferred to our hospital for a medical examination analyzing hematologic malignancy. On A Case of Acute Myeloid Leukemia after Adalimumab Treatment in Psoriatic Arthritis 93 physical examination, there were no abnormal finding except swelling of right hand. Chest X-ray was taken, and lung parenchyma displayed no pneumonic infiltration. He was diagnosed with myeloblastic leukemia with maturation from bone marrow biopsy examination (Fig. 2) . Chromosome analysis of bone marrow showed its abnormality of t(6;9) and t(10;16) (Fig. 3) . He took chemotherapy with the prescribed idarubicin, enocitabine regimen. Neutropenia developed after chemotherapy and the patient expired by sepsis. Sepsis was initiated three weeks from initial chemotherapy. On the basis of other studies, patients with rheumatoid arthritis were at an increased risk of lymphoma and leukemia with the standardized incidence ratio of 2.0 and 2.2, respectively (8) . Uncommonly, ankylosing spondylitis accompanies hematologic malignancy. In particular, there are some cases that were accompanied by leukemia. Also, the hypothesis that HLA-B27 contributes to pathogenesis of those malignancies exists (9) . In psoriasis, skin cancer and lymphoproliferative disorder are the two most commonly associated malignancies.
In one study, patients of acute leukemia who already had underlying psoriasis experienced hypergranular promyelocytic leukemia as the most common type of AML in the group (10) .
In other studies about malignancies which appeared after prescribing TNF-α inhibitor, malignancies associated with adalimumab were rarely reported. One case of hepatosplenic T cell lymphoma was reported which occurred after eight months of adalimumab usage to patient of ulcerative colitis (7) . Not enough data has been collected to prove whether or not adalimumab causes leukemia due to its recent assimilation to mainstream drugs such as inflixmab or etanercept.
According to a systematic review and meta-analysis, the malignancies are significantly more common in patients treated with higher doses of TNF-α inhibitors than in patients who received lower doses (11) .
Several chemotherapy agents such as alkylating agents and topoisomerase agents can cause therapy-related leukemia.
Many hermatologic malignancies associated with chemotherapy commonly occur within 2 to 10 years after initiation of the treatment (12, 13) . However, in cases of TNF-α inhibitors-associated-leukemia, most of them have been reported within several months after the usage of those agents (2-6).
The most prevalent type of AML associated with psoriasis is hypergranular promyelocytic leukemia with chromosome abnormality on t(15:17). Unexpectedly in our case, AML was found only three months after application of adalimumab and AML with chromosome abnormalities were found on t(6:9) and t(10:16). Therefore, despite the short period of treatment, adalimumab may have contributed to the occurrence of AML.
We propose the hypothesis that adalimumab could contribute to promote AML in patients who have psoriatic arthritis.
So far, the mechanism of possible promotion of leukemia by TNF-alpha is not well understood. There were no laboratory or imaging tools which could distinguish between the causes of leukemia; whether it developed as the natural course of underlying disease, the side effect of TNF-inhibitors, or de novo.
Summary
This case presents the possibility of induced AML in psoriatic arthritis by adalimumab even with a short duration of treatment.
